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Always-on Operation of a Remote Monitoring System    (First Report) 
Kouji SHIBATA †, Misato TAKE†† and Kazuma HANADA†
ABSTRACT
The authors’ research group previously developed a VPN-embedded remote monitoring system 
characterized by extreme compactness, low expense and very low operational cost. The development was 
based on the combination of a Linux microcomputer and a USB modem to enable cellular network 
connection. The authors also previously verified the feasibility of receiving camera images and 
temperature/humidity data from such information transmission systems with an embedded VPN in sensor-
remote locations via a web browser using a smart device such as a tablet computer by connecting USB-
connected web cameras and temperature/humidity sensors.  In the fundamental study reported here, an 
electric power supply system was created with a solar panel, output power levels of 50 and 100 W, an 
electrical battery with a 12V, 22 Ah capacity and a charge/discharge controller combination to allow 
continuous outdoor operation of a remote monitoring system independent of the public electricity supply. 
Electricity was generated on an ongoing basis with the system located on the campus of the Hachinohe 
Institute of Technology. Approximately 1.5 W of electric power was also consumed continuously with an 
electrical device connected to the load terminal of the system. Temporal variations in the output voltage, 
electric current and electric power of the solar panel and the voltage of the rechargeable battery were 
observed during continuous system operation over a period of around a month in Hachinohe, whose 
climate is cool due to its location in a near-subfrigid zone. The results of this operation showed that a 
certain level of electricity could be generated using the system and that energy production is greatly 
affected by weather conditions. It was also found possible to predict the extent to which electricity 
generation would be reduced in winter based on the results of electrical property monitoring in relation to 
Hachinohe’s climate. In future work, the authors plan to clarify the relationship between solar panel 
orientation and electric power generation with the system set up under an open sky. 
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用時間を t=24h / 日とすれば、電力消費量は
Wload=Pload×t=5×24=120Wh /日となる。さらにシ
ステム電圧を Vsys=12Vとすると、1日に必要な電
流量は Cload=Wload / Vsys=120 / 12=10Ahとなる。よっ
て、太陽電池からバッテリーに供給する発電電
流量は CPV=Cload / (出力補正係数×充放電補正係





日射時間から 1 日の日射時間を tsr=3h/日とすると、
太陽電池の発電電流は I=CPV / tsr=12.4/3=4.1A 以上
必要となる。一方、太陽パネルに流れるピーク
電流は AT-MA50Bの仕様より出力電力 Po=50W、
Vm=18V では Im=Po÷Vm=50W÷18V=2.78A となる
から不足する可能性がある。これに対し AT-














荷の電力が 5W なので、1 日の電力消費量は先の
計算結果の通りWload=120Wh /日となるので、50W
の太陽電池による 1 日の電力容量である















実際の電流負荷は IL=I× (E÷η )=I× (100÷
80)=8.33A×1.25=10.41A となる。そこで 12V・




(4.4A÷ 10.41A)=2.11h となるから、12V・22Ah の
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12.8  12.8  0.8  1.1  0.7  2.3  4.86  0.33  1.60 
11/14(金)午後 12.7  13.2  0.0  1.9  0.7  2.3  4.81  0.32  1.54 
11/17(月)午前
晴れ/曇り 10 0
11.6  11.6  0.6  0.5  0.3  0.9 5.03  0.31  1.56 
11/17(月)午後 11.7  12.1  0.0  2.3  0.3  0.9  4.98  0.32  1.59 
11/18(火)午前
曇り 9 4
11.6  12.1  0.0  0.5  2.3  0.3 
     
11/18(火)午後 11.6  12.1  0.0  0.9  2.3  0.3 
11/19(水)午前
曇り 9 2
11.7  12.3  0.1  0.4  1.0  2.3 
11/19(水)午後 11.8  12.3  0.0  0.7  1.0  2.3 
11/20(木)午前
晴れ/曇り 11 -1
11.9  12.6  0.2  2.1  0.7  1.0 
11/20(木)午後 12.0  12.5  0.0  2.6  0.7  1.0 
11/21(金)午前
晴れ 16 0
12.2  12.8  0.2  2.2  2.6  0.7 
11/21(金)午後 12.2  12.8  0.1  2.5  2.6  0.7 
11/25(火)午前
曇り 9 5
12.5  13.1  0.1  0.0  2.4  3.4  5.00  0.00  0.00 
11/25(火)午後 12.5  13.1  0.0  0.2  2.4  3.4  5.00  0.00  0.00 
11/26(水)午前
曇り 9 1
12.3  12.2  0.0  0.0  0.2  2.4  5.00  0.00  0.00 
11/26(水)午後 12.3  12.2  0.0  0.0  0.2  2.4  5.00  0.00  0.00 
11/27(木)午前
曇り/晴れ 12 5
12.2  12.6  0.0  0.0  0.0  0.2  5.03  0.00  0.00 
11/27(木)午後 12.4  12.3  0.5  0.0  0.0  0.2  4.96  0.00  0.00 
11/28(金)午前
晴れ 13 3
12.4  13.0  0.1  2.1  1.0  0.0  5.09  0.00  0.00 
11/28(金)午後 12.4  13.0  0.1  2.4  1.0  0.0  5.03  0.00  0.00 
12/1(月)午前
曇り/雨 15 9
11.9  12.4  0.0  0.0  0.5  0.0  4.98  0.00  0.00 
12/1(月)午後 12.0  12.5  0.0  0.2  0.5  0.0  4.92  0.34  1.67 
12/2(火)午前
雪 8 1
11.4  11.9  0.0  0.0  0.2  0.5  4.92  0.33  1.62 
12/2(火)午後 11.4  11.9  0.0  0.1  0.2  0.5  4.95  0.31  1.53 
12/3(水)午前
雪/晴れ 4 -1
11.7 12.4 0.1 1.1 0.1 0.2
     
12/3(水)午後 11.9  12.0  0.2  2.9  0.1  0.2 
12/4(木)午前
曇り/雪 4 0
12.2 12.7 0.1 0.7 3.2 0.1
12/4(木)午後 11.9  12.4  0.0  0.8  3.2  0.1 
12/5(金)午前
曇り/雪 3 -1
12.2  12.3  0.2  3.1  0.8  3.2  4.98  0.31  1.54 
12/5(金)午後 12.2  12.6  0.0  3.7  0.8  3.2  4.95  0.34  1.68 
12/8(月)午前
晴れ 3 -2
12.8  12.8  1.4  1.3  6.8  1.4  4.97  0.33  1.64 
12/8(月)午後 12.6  12.6  0.3  3.5  6.8  1.4  4.92  0.34  1.67 
12/9(火)午前
晴れ 4 -3
12.6  12.7  1.5  7.6  6.8  1.4  4.92  0.32  1.57 
12/9(火)午後 12.8  12.7  0.2  10.5  6.8  1.4  5.15  0.34  1.75 
12/10(水)午前
晴れ/曇り 4 -1
12.4  12.3  0.4  1.2  11.7  6.8  4.92  0.32  1.57 
12/10(水)午後 12.2  12.6  0.0  1.5  11.7  6.8  4.92  0.34  1.67 
12/11(木)午前
曇り/雨 9 -1
11.9  12.6  0.2  1.0  1.5  11.7  4.93  0.32  1.58 
12/11(木)午後 11.9  12.5  0.1  1.8  1.5  11.7  4.98  0.30  1.49 

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項目 １月 ２月 ３月 ４月 ５月 ６月 ７月 ８月 ９月 月 月 月 年間
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